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PROBLEM TO BE SOLVED: To produce a Pb-free solder alloy suitable, for the die 
bonding of a semiconductor element or the like. 

SOLUTION- This solder alloy contains, by weight, 25 to 80% Sn, and the balance Zn with 
inevitable impurities. The alloy moreover contains 25 to 80% Sn and one or more kinds 
among Ge, Ag, Cu and In by 0.1 to 6% in total, and the balance Zn with inevitable 
impurities. 



COPYRIGHT: (C)2001,JPO 



JP,2001-121285,A [CLAIMS] Pa 8 e 1 of 1 

# • 

* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages paused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The solder alloy for die bondings characterized by the remainder consisting of Zn and an 
unescapable impurity, including Sn 25 to 80% of the weight. 

[Claim 2] The solder alloy for die bondings characterized by including one or more sorts of germanium, 
Ag, Cu, and In 0.1 to 6% of the weight in total further, including Sn 25 to 80% of the weight, and the 
remainder consisting of Zn and an unescapable impurity. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . ■ . 

[Field of the Invention] This invention relates to the solder alloy which does not contain Pb used by the 

die bonding of a semiconductor device etc. 

[0002] * ir , ; 

[Description of the Prior Art] The solder used for this application although solder is used for the die 
bonding of semiconductor devices, such as a power transistor, is being able to join the semiconductor 
device which gave 1 metallizing on the leadframe which galvanized. 

2) Miss efficiently the heat generated from a semiconductor device to a leadframe. 

3) Fault should not occur in the wirebonding process or resin mold process following die bonding. 

4) Fault should not occur in the solder melting process at the time of mounting the composed 
semiconductor device to a wiring substrate. 

5) Junction between a semiconductor device and a leadframe should not deteriorate under the 
environment where a semiconductor device is used. 

It is necessary to provide the property of**. Therefore, conventionally it had the melting point of about 
300 degrees C, and Pb system solder with which melting does not happen at all at the process after die 
bonding has been used. Pb-5%Sn solder is the typical alloy. 

[0003] However, the motion which restricts use of Pb from the consideration to environmental pollution 
in recent years is becoming strong. Corresponding to such a motion, the solder which does not contain 
Pb has been called for also in the field of the solder alloy for die bondings of a semiconductor device. 
[0004] However, what has the melting point near 300 degree C like an Au-20%Sn alloy among the 
alloys which do not contain Pb will give a damage to a semiconductor device, in case a degree of 
hardness is too high and joins a semiconductor device to a leadframe. Moreover, what has a suitable 
degree of hardness like an Sn-3.5%Ag alloy has the too low melting point, poor wire junction occurs at 
a wirebonding process, or fault - the dependability of junction between a semiconductor 
device/leadframe is spoiled at the solder melting process at the time of mount a semiconductor device in 
a wiring substrate -- occurs, and what is satisfied with the alloy which does not contain Pb of the above- 
mentioned demand characteristics is not yet found out. 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the solder alloy 
which does not contain suitable Pb to use for the die bonding of a semiconductor device etc. in view of 
the starting point. 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the solder alloy ot this 
invention is characterized by the remainder consisting of Zn and an unescapable impurity, including Sn 
25 to 80% of the weight (weight % only describes it as % hereafter). 

[0007] Furthermore, including Sn 25 to 80%, one or more sorts of germanium, Ag, Cu, and In are 
included 0.1 to 6% in total, and it is characterized by the remainder consisting of Zn and an unescapable 
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impurity. 
[0008] 

[Embodiment of the Invention] The detail of the configuration of this invention is explained below. 
[0009] The 1st invention regulates the density range of Zn and Sn so that a degree of hardness and the 
melting point may become suitable as a solder alloy for die bondings. Making Sn into 25 - 80% because 
fault, like a semiconductor device can be broken at the time of die bonding was generated at less than 
25%', since a degree of hardness and the melting point were high, it is because the fault resulting from 
the melting point becoming low too much and solder fusing at the process after die bonding will occur if 
80^o is exceeded conversely. 

[0010] Although the solidus-line temperature of the alloy of this invention is near 198 degree C and 
some solder fuses in the process after die bonding, by take Sn concentration in the suitable range, the 
rate to fuse can be stop low and the description of this invention is in the point that generating of fault is 
control. 

[001 1] In addition, when using the alloy of this invention, it is desirable to make wirebonding 
temperature into 200 degrees C or less. 

[0012] It is the element which has the effectiveness of the 2nd invention adding germanium, Ag, Cu, 
and In further to the 1st invention, and germanium, Ag, Cu, and In raising the wettability of solder, and 
carrying out junction of a semiconductor device and a leadframe to stability more. One or more sorts of 
germanium, Ag, Cu, and In were made into 0.1 - 6% in total because the fault into which a solder degree 
of hardness becomes high and a semiconductor device is divided at the time of die bonding would occur 
or the fault resulting from the melting point becoming low too much and solder fusing at the process 
after die bonding will come to have occurred, if it was because below the predetermined concentration 
of the wettability improvement effectiveness is inadequate and predetermined concentration was 
exceeded conversely. 

[0013] . A _ , 

[Example] The alloy of the presentation shown in Table 1 using Zn, Sn, germanium, Ag, Cu, and in ot 
99.9% or more of purity was ingoted with the atmospheric-air fusion furnace. By cold-rolling, the 
obtained ingot considered as the plate of 0.1mm thickness, and obtained the sample by starting the wafer 
of 4mm angle from there. 

[0014] Evaluation of the obtained sample was performed as follows. 

[0015] About die bonding nature, it investigated whether it would be [ that die bonding of the dummy 
chip of 5mm angle which gave Au vacuum evaporationo as a semiconductor device is carried out, and 
there are no faults, such as a miscarriage and a crack, ] joinable to the leadframe which performed Ag 
plating using a solder die bonder (EDBmade from dage- 200). 

[0016] About whether a wirebonding process is performed normally, it investigated using a commercial 
gold streak and a commercial ball bonder (FBmade from KAIJO- 1 18) by carrying out a wirebonding 
trial after die bonding between the vacuum evaporationo aluminum side on a dummy chip, and Ag 
plating side of a leadframe. The wirebonding trial was performed at the stage temperature of 200 
degrees C, and the case where a wire was joined was estimated as good and it was estimated that the 
case where it is not joined was poor. 

[0017] It investigated by carrying out a resin mold trial about the sample after die bonding, using a 
commercial epoxy resin (EME[ by Sumitomo Bakelite Co., Ltd. ]- 6300), and a transfer mold mold 
mold machine about whether a resin mold process is performed normally. The resin mold trial was 
performed with the die temperature of 1 80 degrees C. 

[0018] About whether a semiconductor device is normally usable after the solder melting process at the 
time of mounting a semiconductor device in a wiring substrate, 270-degree-C heat test for 10 seconds 
was performed to the sample after resin mold. . 
[0019] moreover ~ whether to be normally usable in the environment where a semiconductor device is 
used -50 degrees C / heat cycle test of 1 50-degree-C 1000 cycle, and the constant temperature of 
temperature humidity 80% 1000-hour maintenance of 80 degrees C ~ it investigated by performing a 
constant humidity trial. 
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r0020] About the sample after each trial after a resin mold process, a samplTappearance and resin were 
opened internal observation was performed, solder oozed out, it investigated whether there would be 
any faults, such as void generating of the soldered joint section, and a dummy chip, resin crack 
generating of the soldered joint section, and it was estimated that the case where good and at least one 
fault are observed in the case where the above-mentioned fault is not observed at all was poor. 
r00211 The result of the above-mentioned evaluation was shown in Table 1. In each processes finding 
die bonding, it turns out that the solder alloy by this invention is usable, without generating fault so that 
clearly from Table 1 . 
[0022] 
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[Effect of the Invention] As mentioned above, the suitable solder alloy which does not contain Pb to use 
by the assembly of electronic parts etc. can be offered by this invention so that clearly. 
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